High-fat simple carbohydrate (HFSC) diet impairs hypothalamic and corpus striatal serotonergic metabolic pathway in metabolic syndrome (MetS) induced C57BL/6J mice.
To study the effect of specially formulated high-fat simple carbohydrate diet (HFSC) on the serotonin metabolic pathway in male C57BL/6J mice. Previous studies from our laboratory have shown that specially formulated HFSC induces metabolic syndrome in C57BL/6J mice. In the present investigation, 5-hydroxytryptophan, serotonin and 5-hydroxyindoleacetic acid were analyzed in two brain regions (hypothalamus, corpus striatum), urine and plasma of HFSC-fed mice on a monthly basis up to 5 months using high-performance liquid chromatography fitted with electrochemical detector. The data were analyzed using Graph pad Prism v7.3 by two-way ANOVA and post hoc Tukey's test (to assess the effect of time on the serotonergic metabolic pathway). HFSC feed was observed to lower the hypothalamic serotonergic tone as compared to the age-matched control-fed C57BL/6J mice. Although the hypothalamic serotonergic tone was unaltered over time due to consumption of diet per se, hypothalamic 5-HTP levels were observed to be lower on consumption of HFSC feed over duration of 5 months as compared to 1st month of consumption of HFSC feed. The striatal 5-HTP levels were lowered in the HFSC-fed mice after 4 months of feeding as compared to the age-matched control-fed mice. The striatal 5-HTP levels were also lower in both control and HFSC-fed mice due to consumption of the respective diet over a duration of 5 months. Increased plasma 5-HTP levels were observed due to consumption of HFSC feed over duration of 5 months in the HFSC-fed group. However, higher breakdown of serotonin was observed in both the plasma and urine of HFSC-fed C57BL/6J mice as per the turnover studies. The central and peripheral serotonergic pathway is affected differentially by both the type of diet consumed and the duration for which the diet is consumed. The hypothalamic, striatal and plasma serotonergic pathway were altered both by the type of feed consumed and the duration of feeding. The urine serotonergic pathway was affected by mainly the duration for which a particular diet was consumed. These findings may have implications in the feeding behavior, cognitive decline and depression associated with metabolic syndrome patients.